Responses of isolated guinea pig pulmonary venules to hypoxia and anoxia.
Because small pulmonary arteries are believed to be the major site of hypoxic pulmonary vasoconstriction (HPV), pulmonary venular responses to hypoxia have received little attention. Therefore the responses of isolated guinea pig pulmonary venules to hypoxia (bath PO2, 25 Torr) and anoxia (bath PO2, 0 Torr) were characterized. Pulmonary venules [effective lumen radius (ELR), 116 +/- 2 microns] with an adherent layer of parenchyma responded to hypoxia and anoxia with a graded sustained contraction (hypoxia, 0.03 +/- 0.01; anoxia, 0.26 +/- 0.03 mN/mm), whereas paired femoral venules (ELR, 184 +/- 7 microns) contracted to anoxia only (0.05 +/- 0.02 mN/mm). Repeated challenges with hypoxia and anoxia continued to elicit sustained pulmonary venular contractions; femoral venule contractions to anoxia were not repeatable. Hypoxia- and anoxia-induced pulmonary venular contractions were calcium and pH dependent. Dissection of the parenchyma from pulmonary venules did not alter contractions to decreased PO2. Anoxic contractions of pulmonary venules were variably reduced by replacement of the bath fluid; however, the release of a contractile mediator(s) from pulmonary venules during hypoxia or anoxia was not demonstrated. Pulmonary venular responses to hypoxia and anoxia are similar to those induced by hypoxia in vivo, and results obtained from this model may be useful in predicting mechanisms of HPV.